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light when second TFT is turned ON and does not emit light when second 
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ADVANTAGE - Since turn ON periods and turn OFF periods are divided 
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pseudo contours which are conspicuous in time division drive by a 
binary code is prevented. 
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PROBLEM TO BE SOLVED: To provide a method for driving an e!ectroluminescent(EL) display which 
makes false contours hardly visible. 

SOLUTION: A method is presented for driving the EL display having a plurality of pixels each of which 
has a first thin film transistorfTFT), a second TFT, a third TFT and an organic electroluminescence 
device. In a single frame period, n+m display periods (both n and m are natural numbers) appear. The 
n+m display periods correspond to any 1-bit digital video signal among n-bit digital video signals, 
respectively, and any of a plurality of display periods of the n+m display periods correspond to the same 
bit of the digital video signal. A display period corresponding to the other bits of the digital video signal 
appears among the n+m display periods during a plurality of display periods. 
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[0 04 1] HI -en. 1 ~ 2° f^momm^^mtj. n 

iBI^SB®*¥ii-3!)^2''-' + ipgigcD^^SffoT 
*30, fc^^^)-*«2°-'Kii®^^&fToTVi-2.o 
[0 0 4 2] nb*> h®xv^;i't*x:t<i^*fflU^i© 

niao^S^ffiPa^ (^^^PbIT r 1 ~^^^Pb1T r n) tJ? 30 

r 1 ~«5^»iWT r n iC^HtvLT^**. 

[0 0 4 3] ^S^^r^lT r 1 ~^STOT r n©:!^© 
tttt. 2' : 2' : 2' : - : 2" ' : 2' ' tU^, g± 

^WPb^T r 1 

[0 0 4 4] 2'-'ltW©«*$fT5«^, ^S^WIfflT 40 

r 1 ~gS^aiFBlT r (n - 1 ) iZHf^^rmm^^^ilO^ 

mizL. m^mmT r n\zi3\^^xmm^$}^j^fi<^^miz 

T r 1 ~^^fflWT r (n - 1 ) \zm^rmm^n.<^U 
0^m\Zb, SES^MaraTr nK43»r»Tiii«*^<r©«!g 

[0 0 4 5] ^bT*lli5g®Jg«lCi5tiT«, -#ffirBl 
®fili«^»ira-C«-5«55»PBlT r n * 2 0<i9^i-S(I«^ 
mi (S 1 T r n tS 2T r n) lC5i^fiJLTti-5. 
*lligO}^IIJC*5l»T. «^miT r n*2':50i^SiJ« 50 
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10 

i>. 2o£A±-e*n«i^iii«^»iPBitt, ms}^&^mm 
[0 0 4 6] i^^mmmmimmLxmm^r. ^^-rsa 

[0 0 4 7] fii5i^^^7Fimi\OJS:ti\t±XmCXfJ.< 
[0 0 4 8] J*:lC02*fflViT, *f8WOBii:3^StC*J 

[0 0 4 9] 02 (A) iz:^^m(omm:^&x^^in 
'^^mmm<r>mmmt:7^L, 02 (b) ic. igEHj^ffiic 

fei^T, 1 7 u-Amm'^izmmr^^^^mm^^mm 

[0 0 5 0] 02 (A) Ttt, iBJSSI50**»*<2'-' 
+ l|!glSO^*$ff-DT*5 0. fe*^i'*<2''-'|«g80« 

[0 0 5 1] il^gl5©2°-'iSgiS®^*€rfToTli5g6 
17l^-i:.»!ia*02'-'-l/2"©ffiWtC*J 

Lxmm:^^.^ff(D^m(Dmmt. i^^n-o^sgw^rBit 
[0 0 5 2] ifc. mm%<D2'-' + imm(D^m^ff 

■oXlf^^^^Xit, 1 7U-A»3FbWcd2°-V2"0^ 
O 2 • • ' - 1 / 2 ■ ©«|B|(:*3ViTii3!l*<l^jSfl"©ttSlT 

owpbI i^tsssic tas t T ^ . 

[0 0 5 3] 1 7l^-A»iK'1'lC,'Sfl"«BrBlil^,^fl-m^ 

[0 0 5 4] 0iJA«. IK^T-^bfci^lC. «,^*i2 

LXl^^^^mi^iZ^rnVtztn, *tT*^W©iKfft;er 

ffiT'tt. ^*;0^2'-'Pg^S:^^LTli.5g6^J-lcS*»n 



( 7 ) 

11 

Auo^mxii^fta^o^ ^ izmm-^tix l * ^ o 

[0 0 5 5] jS»;c^Jx.tf. H^T^bitJ:^!-. 

2° ' + immim^Lx\^^i>m^i>^^. 2'-'mm^^ 

:»mx\t. «,-S*«2'-' + ll«9!«**UTlri«ffi^J-lC 10 

&f)^ntzt^izmmf)\^n(Dmmx&o. )5:*3*o«.^ 
i)^2'-' mmi^^^Lx^^^^»\z^^mLt:.ii^izmm 
*wottJiT*o/ituTfc. imLxmm-ri2^ 
(DmmtBio^iiimnzit^xm<^^. -e-ofc^. a 
m<^mzit 1 7 u-A^FB^^auT, mmti^-r-D tj^fi 

[0 0 5 6] ±nimmzi:-DX. -iia- Hffiici^B^ 

m-^ni>(D^^<ct^ixM^> 20 
[0 0 5 7] (Hisoj^ffi 2 ) mmomm i Tt4. s± 

m±&iiy bi)^imml^xm^zmiintz. iggco±fiif 

m^^mmz^m^nm^^^mmzitiji&Lx\>^i&. 

[0 0 5 8] m3im^^x:$^mm(Dmm(Dmw)-^mtz-o 30 

i7u-Ajt8w (F) 'pizam-r^m^^mwiT r t^ti 

[0 0 5 9] **ifi©jeSiT«. a^WF^T r ni«S^ 
JWMTr (n-1) ±{4tf-;; hOxv^^'jUfr^i-m 

nb'-yhi. (n-1) \fyh(D2^(D\zyh^±R\z 

yhtr^mm:^miz-D\,^xmmr^t)^, ^nmacn 

(n-1) hfyhgt. (n-2) ifyhSOy'i^^)^ 

[0 0 6 0] ^mmr^T r 1 ~^5^m^T r n(D:gS(D 
Mt, 2° : 2' : 2' : - : 2" ' : 2°-' tU^. 
[00 6 1] 2-'PiS!CD«^$fT^«^, «S5«IFb1T 

r 1 --^^mmr r (n-1) izid^^^xmm^j^Jioik 

miZV, «S^»!KT r n lC*5V>Til5!l*#^fl'©ttlilC 50 
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-rs. Sfc2'-' + l|!giliO«3^*ff^«^. «*WFb^ 
T r 1 ~«a^»!raT r (n-1) {Z^\^^xmm^n,^.fl 

0i^mizL, ^^mmr r n \z^\>'^xmm^!S.fi<oikWi 

[0 0 6 21 -€-UT*SlifiO}g^tC*JliTtt. ±&k''7 
Hz«lS-r««S?»ira, **ifi®}gSlTtt«^«8F.gT r 
nSr3t?©5i-tiJ«^WB^ (S 1 T r n. S2Trn, S 
3Trn) IC. ^^»iFa1T r (n-1) ^2^<Dj^m^ 
T^mNi (S ITr (n-1) . S2Tr (n-1) ) 

^n^ti^mLx\>>i>. fs.ii:i^mi&<oj^mx\i. $t7^m 

WT r n<D^tl\mi3. «^«Fb1T r (n - 1 ) (D^J-ffl 
»*^2 i7S:SJ:oir^}-SiJ«*«Fp1Sr}^fi£bfc*^ 

KllHlK^li*© T F T ©|lif^3gS*tiivo < IS 0 < 

[00631 wi;tf<;/ h©x-:?^;i/t;x:i-m#icj#iB-r 

s^j-fj^^WFeiJias? L TtBi^-B-r, £>-rFpi i-ffi® f 
h<Dy'y^^')i\iy'^mmzMfBr^-^7y u-A»iBg$ 
fctt^*aiFBi*^ms-r^<fc p icr-s. 

[0 0 6 41 :i5:*J|?H;tf«;/ h(D7'i^^JV\d'f:tmmzti 
[0 0 6 5] ±mmmzJi-oX, -jtn-HSIciS^ 

[0 0 6 6] {nm<Dmm3) ^ms^jg^T-tt, 
WFa^s-^oMiijics^'v^T, m&.<D^m^^^m?n^iZ'» 

^m^xf^mmm'^nz>m'^tz'z>\,^xm.m-r^. 

[0 0 6 7] nk*-;/h (n=l~8) ®xv3';Uh*x:t 

S^*S3&1cDi)-fiJ&*m. t-rs. rot^. ni. = l. 
2. 3. 4. -©^n-fnw^l^lrtPViT. Ln/m,' 
©ffl^**^,!:. tATWSlWi^lc/j:^. 

[0 0 6 8] 

[«ll 





Lmn=1 


mn=2 


mn=3 


mn=4 




128 


16 


4>4 


2 


L7=64 


64 


8 


2J7 


1 


Lj6=32 


32 
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16 
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L4=8 


8 


1 






L3=4 
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[0 0 6 9] Z.C X':^m^(DmmXit, 1 7 U- AfflFfl 
"flCiait^S^ffiFplt^SiM^W^Ci^ScSrl 3<!:-r 
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13 

IC^ bfc L n /m. ' -5 ^ L < jS: 5 i (C. 

«). 

[0 0 7 0] 
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16 
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«S^WFb1 T r 5 ~ 7 *i 2 ^:«iJ. SS^^FbI T r 8 *t 3 ^fij 

CO 0 7 2] «^»!rB^o^i-siji!cfj^if#75ijifi:)ij?Bjtg 

to 0 7 3] $fc[5|Dfc:>> hOxv* fx:*-^t^ll?* 
[0 0 7 4] ;S*5. ^#tCj;-;.T«, iiScDLn/rrj,' 

[0 0 7 5] ±8B«|fi)tlcJ:-3T. 

[0 0 7 6] 

immm] etTtc. *i6§«oist»«ncotiTRwr«. 40 

[0 0 7 7] 1 ) *IIJSflldT«. #li«lC88tt 

ihtlftZ-DOnmhyy-JXi' (TFT) ^ffll^T. * 

[0 0 7 8] *l^iSfiSJCDELx4'X:/U'f ©ilsgaC4 0 

ioie;fe0S:04(c^-r. y-7.m^i^ (si~s 
x) . mm^i^i^ (vi~vx) . y-hm^m (gi 

~Gy) *iH^a54 0 1 ^C»^t5nT^>■5. 
[0 0 7 9] **«SJ0«^. V-Xft^i^ (S1~S 

x) ©i/»-rn*uc)t. (vi~vx) on 50 
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■rn*u-r)t. y-hfmm (Gi~Gy) <Dt,i-rn*> 

10t*<i^fc®«*tHSg4 0 4TibS. il^SB4 0 1 
h ij i7XttlClgfgcOil^4 0 4jiiSS^Fn-5C t 

[0 0 8 0] 11^4 0 4OJiS;*c0S:a5(lS^-r. 05(1 
*tiT. 4 0 5{iX'r"y^>i'fflTFTT*^. J^'f-v 
5^>i'fflTFT4 0 5C7)y-h«g(i, y-hfi#i^G 

(G l~Gy<Di,i1'tl*UO) (cSi^SnTt^^. X'f 

tt. -:*r*^y-xm#i8is (s i~sxoi.»-r*x*u 

■o) ic. t)^-:&*^ELiKi!ifflTFT4 0 ewir-hm 
ffi, ^aim*«*-r*a>x>ij-4 0 sir-^-n-e'ti^sg^ 

[0 0 8 1] 3>x>1*-4 0 8tt;^'f >y9^>i^fflTFT 

4 0 5*i#^ii^tt^ \z$>^n. Ehmmm 

TFT4 0 6oy-hmff (y-niffity-x««ra 

lfi«S|Ttt3>x>t}-4 0 8 *ia!tt-5«jS*S5bfc*^ * 

^?««;iofll5£(cpi^$ti-r. 3>5'>U-4 0 8*i9:tt 

[0 0 8 2] Sfc. ELffil!ifflTFT4 0 
^^iKl^-f >fiHgE(i. -**<«ilS#*i^i^v (vi~Vx 

4 0 7(c^iegsn'5. tt!ig#t«&i^vttz]>T>-y-4 0 8 

[0 0 8 3] #«IELjg^4 0 7«|^ffit|tgi:. WsW. 

t^mt<7)m\zm.n^ntzELmti)^'bfs.^, mm^E 

LffiijfflTFT4 0 6 0y-Xffi«Sfc«HU"f >SI« 
t^^J-S. 2?lCltffi*iELK«lfflTFT4 0 6©y-X«S 

[0 0 8 4] ^mEi^mi-^0 7<Dn^%m\zvm^n 

mmt, mMm^t^^mELmTom^m.m\z^-7L^n 

[0 0 8 5] «eE©Aa!W;iW«IELx^X7'^-l'lC 

Ji, li^<D%7t-rsffi««.fcO®^^«*<2 0 0 c d/ 

afi£^St;5:5. ^■Ofc*i|$lciiS-9-'fX*i:*:#<:ia:S 
T.'f •y5^-CSilffllt-Sc:i:;5<ilL<iftcTl.K. *«ig0ij 

(c*3tiT«. fm.m^tn\«in.mtmz~^\z'sktLt\x 
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[0 0 8 6] X-f ■;;5^>i^fflTFT4 0 5. ELBHiffl 
TFT4 0 6H. n^^'^)VmTFT■VhI>^^r^)Vm 

KilfflTFT4 0 6<Dy-X®«S^:ttKH' 
*«|EL^^4 0 7©i©ffi^:Si^^^nT^»^^i^. EL 
B»fflTFT4 0 6«p5=-A'*;i/a!TFTT?«-5Ci:** 
S^LI/i. ifc. ELKSifflTFT4 0 6 WV-XSI^ 
ifctt H H- >®«*^'=&«E Ll^^ 4 0 7 ©I^StS^ 
$tlTl»-5«^, ELffi»fflTFT4 0 6ttn5=-^^;l' 
^TFTT<6^j:t**a*UK 10 

[0 0 8 7] ^rzX-^y^>:fmTFT4 0 5. ELffi 
l!)fflTFT4 0 6«, i^yi/JVy-hmm-^itfiK. ^ 

[0 0 8 8] ».\Z±mLrzm^^^t^^^m(DELy' 

[0 0 8 9] ^-f. y-h«#«iK»iii8S*^e.y-hfi 

^T0X-l'>;/5^>i^fflTFT4 0 5 *i^T:t>oyiS8II 

1 JCSiBlSSnTViS^TOii* (l7<>S01i5H) O 
X-i' >5">i/fflTFT4 0 5*i:f>0!Rll8t:;a:«Ci:4 

[0 0 9 0] ^Lxmrniz. ^j-xisnm (si~s 

•y5^>i^fflTFT4 0 5Sr^M.TELKllfflTFT4 0 

[0 0 9 1] -^-LT^mS^STtt, 7'-:'^';i/t*x:tfi^ 

*i roj ©IfSSr^LTlr^fc^^, ELKl!)fflTFT4 
0 eiit^yOi^miZfS.^. <t-pT#ffiEL^?4 O 7® 

il^*^'*r^*«8ELJg?4 0 7««^b;^l.i, 
[0 0 9 2] ;5:fc*WiffllllCfeliTxv^;Hfx:tfi# 

tmmizxti^ti^tit. mmmii^^r^ELmmmT 4o 

[0 0 9 3] miZ, rij CD««4*LTt»fe«^. E 
LKftfflTFT4 0 6tt:t>0<K!8lC/j:>5. J:oT^rtS 
ELJjS^4 0 7 0iBltl«ffilCtt«jS«(fl:**#^Sn«>. 

rij (Dif^s>wr^7^->'3';ufx:tfi^*^ 
A*;^nfcia^3i<*-r**tKEL^^4 o 7«5!jtr 

[0 0 9 4] ::Oi:5JCWttlELm^4 0 7*i%5t, S 
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•5. 

[0 0 9 5] J*:lcy-hffl^i^G 1 ©s^*t*i7-r-5t 
(^^IC. y-K«^i^G2*?y-HI^lCJ;-s>Til^$ 
tlS. ■5-UTy-h«^SG2(Cigig?$nTVi.5.^TO 
il^OX'f 5" > i/'ffl T F T 4 0 5 >0<^^tCfd: 
fj. 2 7'f >S01i*lCV-X«^« (Sl~Sx) 
1 f-y hg®5'v$';Ub*x:tm^^^A:'3$n-5, 

[0 0 9 6] ^LTKSIC. ^Tcoy-Kfi^^ (Gl~ 
Gy) i)^^-hm^\ZJioXm^^tl^, ^T^y-h 

(Gi~Gy) i^Tw^-i'XDia^ 

mmnt^mt^^mmr a i t^-s. 
[0 0 9 7] finm^&^mm a i s^Mss^nxA^ 

f., ;>:lcUiST-5ll^ii*Mra (::cD«^Ta2) *<M 

[0 0 9 8] m^mmT r i t)mjti>t^}i,mmT a 

2ttt»). »ji»!IBITa 10«^i:|^«i{CJElC^T©y 
- h<S#a*«Bliraj?$n. 2 try HSOxv^iS'^UfT 
5i-fi^*^:^T<DiB5^(lA^;S*l^. :^T07'f >Oiajg 
IC2 f-y Kaoxv^';i't'x5i-«^*U:^LI5t5**T 

g#ji*«KT a 2 
[0 0 9 9] ll#ji*»3F5Ta2*tMiS$nT*^e;^i:lC 

^S#)i*SirBlT a n) S^^j^fflralT r 2 tuf^. 
[0 10 0] ^^WKT r 2f)mj-r?>t, »lrji*»! 

mz±x(Dy-hisnmmizm^-^n. nh*-yhs© 
7'v^;i't*x:tfi^*i±TOiiisgtcA;f;$ns, ±t© 
k*-y hB©xy^';Hfx:j-«#*<A:^ 

[0 10 1] «^ji*.^rs^Ta n*<TO^?nT*>^:;*:ic 

^S^ji^^WKT a 3 ) i^ti^^mtSiS 1 T r n tPf 

[0 10 2] ^Lx^mm^m?B^s i t r nTiii^j-r-s 

t, mizmmmmTrS, Tr4. Tr (n-1) 

•y h©x->':J';i'fx:tffi^*tiii^tCA:'j$n^, 
[0 10 3] Tr (n- 1) *^-^7-r 
^nan7!)^g|J&Sn.5. l^iiWWT a 1 Ott^tiil^lC 

miz±T<o^- hm^mnfmizm^-^ti, n t-y m© 

xv^;uex:tft^75t^TOHSlCA:'J$n^<, ^T© 
"7^ XDmmzn Mv Y g©x->*^';H;x^m^*^A:^ 
L«lt)^.ST'©ffiFBlS:. ^^iii^WBlTaniPf^, 
[0 10 4] »#ii*»!raTan*<M*fi$nT*»5^*:lr 

aiSt-5S€ii*-«8FBWMte$n-5$-e©wra (c©s 

^. ^©71^-A»IFp^lC*3WSS#ji*»i^1Ta 1) S 
»9J«^»ira S 2 T r n tP?^. 

[0105] ;aifc»sij«*»irp^s i t r n h'iivm.Tm 

FbIS 2 T r n i:^^t)-&T. ^^^SFpIT r n tPf^. 
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2002-149113 



17 



18 



[0 10 6] ±TO«SaiH (T r 1 ~T r n) *tj|7 

-r-st iooii»*«s^r-5;i<!:*<T^^). *^?s©e 
ii*feic*5i.iT. io<Dia««r«^-r^«aPBi$'i 7u- 

Affi^^ (F) tP?^. 1 7U-A»ira35ii^7-r-5t;*:0 

[0 10 7) *|li60tj-c«. :i:T0»#ii*m^Ofi$ 

fiSOtttt, Trl:Tr2:Tr3: ":Tr (n- 
1) : Tr n = 2'' : 2' : 2' : 2"-" : 2"-" 10 

[0 10 8] 1 7U'-AffiP^'t'lC#«8ELSg?*<^3tL 

n = 8 0i:€r, ±T©*^»3raTiSm*<5!3tL 
^ca-&OflS$l 0 0%i:-r-5)t, TrltTr2!C*5 

r StTr 5<!:Tr 8*jiS?L;t«^tC«6 0%O»S 20 

[0 10 9] S^^^j^mn r 1~T r n«. i'Wi^ 

*liT. TrlO^tCTrS. Tr5. Tr2. -tli 

^«i^T«^»ppi*aa3K$-&«.ctt>pitgT*i), fcfc* 
^mmmmm s i t r n ti^m^Bmr^^ s 2 t r n tj. 
[0 110] iii5:^mmm-^\i, mmm^timiiin&oi 

mm^mm e l ti? 0ia^«ffijc# a snt t # iz^m 

[0 111] COli^. «*»!Wrt{CS^ii*.WPBltt^ 

tcffis-rs»#ii*.mwHjfe$n^ST-©wpBiicffi^ 

•rs. fiaj;t««S%aiWT r 1 tt. #^ji*.»MT a 1 *i 
S^TLT*^?). Stii^SBKT a 1 0*l::taSt--5S# 40 
(fi»J^«Ta2) *tpgi&$n-5iT©»IPBlT* 

•5, 

[0 112] ±IB«fi2lcJ;tjT, "iSa- HfelCJ:5B# 

^ s n 5 o $ i» <r ;i t T # s . 

[0 113] ;5:*5**l®fisjT«. ^^mmr r n$20 
©^J-fJ^^WP^ S lTrn<l:S2Tr n t IC^J^^JLTV^ 

^^BPp^fil^TfettSTfc^ti. ^cfcb±fi:f-> hizM 
l&TS^^MW, mt»A>^5<l::gS©gl.»«^WPpW^^. 50 



t © A* 7 >X IC i: -3 Tft S © A<Jf S L li, 

[0 114] i-©7'->*^';i/fx^fi^ic*t 

[0 115] (IIJg0iJ2) *||ffi0iJT-tt. ^aiglCSllt 
Snfc30©»lKh7>vX^' (TFT) ^ffll^T, * 

«E L m^©^^$*iffli-r§ E L x-f x-/u-^ ©asgSB 

[0 116] *llliS0iJ©ELx-<;^yH'©iiig|S5 O 

i©S£*0?&0 7ic5^-r. y-xfi^n (si~s 
x) . nm^^m (vi~vx) , ^^ii^^m^-ym 
(m 1 ©y- hm^m) (g a i ~g a y) . t^s 

ffly-hfi^« (^2©y-h«^^) (Gel-Ge 
y) *iil*g85 0 1 lCg:tt?.nTV»-5. 

[0 117] y-xffi^^ (si~sx) ©lot. m 
m^mi^ (vi~vx) ©lot. »tji*ffly-h(i 

(Gal~Gay) ©lot. tBSffly-hffi^iS 
(Ge l~Gey) © 1 o tS'iiAfcffl^^ili^S 0 5 
-Cibi., il^gBS 0 llC«ThiJi'7.4*IC«ft©H^5 

0 s-fyimm^ti^ctizfs.^. 

[0 118] m^5 0 5©l£>:0S:08lC^-r. 08 IC 
fet,iT. 5 0 7«X'r-y5">yfflTFTT*5. X-f>y 

g^^yfflTFTs 0 7©y-Miffitt. 

hft^i^Ga (Ga l~Gay©^ifn*UO) ici^i^ 

tKu-f>ffi«(i. -:^75iy-xfi^^s (si~Sx 

©Vi-rn;iUO) IC, fc^-:575tELffi«ifflTFT5 0 

8©y-hmffi. ^ii^*^*-rs3>x>-y-5 1 2 at; 
iSSfflT F T 5 0 9 ©y-;^m«xtt H U'f >«I«Eic^ 

[0 1191 l]>T>lJ-5 1 2tJX'f •yg^>i/fflTFT 
5 0 5!6i#SS?ttll {^7ibtSI) \Zhm. ELKiiffl 
TFT 5 0 8©y-h«JE*«i*-rSfc«)tcatt&tlT 

t^s. f^*3*siigMT«a>x>-y-5 1 2*i8:tt5«l« 

[0 12 0] Jfc. ELKlifflTFTS 0 8©y-;^® 

ii2t Hiz-f -:^*^«ai#^j&^v (vi~vx 

©vi-rn*uo) ics«E$n. fc^-:&ttwt8EL^^ 

5 1 OlC«i^$nS. «il««g^Vtt3>x>lJ-5 1 2 
[0 12 1] ^tzm^mTYTZ 0 9©V-X®«t H 

ai«*J&^VIC«lg?$nTli-5, ^-LT^i^fflTFTS 0 
9 ©y- h«g«. }8*ffly- hffl^iSG e (G e 1 ~ 
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19 

[0 1 2 21 ««iEL^?5 1 o\mmti^st. mm 

tfii>. mzm&ifiELmmmTFT 5 0 8<DV-7.f^ 

mm. fg,mti^ti{^mmtfi^, 

[0 1 2 31 *t»EL^^ 5 1 0©^*[pl«SICtt**|n]^ 

mmmmmmmmiz^^'=>tift t ^ iz^m e l *^ 
:^9t^omm-^m^mi^tiEL'f^7.zfu 

!|$fC«|6]«®5 1 1 tt^&. 

[0 12 4] mtEO$imffjf3.Eh'f-<:^-:fu^\zit, m 

^©^^•r'5®IS$>fcO®»^«*i2 0 0 c d/m'O 

illggBO®«*fcOOttat3!it|^mA/cm'gS 20 

jjjstja:*. ^otti^^\zmm-^^xi!)i±^<ii^t, 

[0 12 5] X'r-;/?'>i^fflTFT5 0 7. ELKKffl 
TFT5 0 8, tB*fflTFT5 0 9tt, n?^A'*;H!T 

^tzT.^ y^>ifmTFT 5 0 7 . ELBft 
fflTFT5 0 8, ig*fflTFT5 0 9tt. =yy9)W~ 

Ym&x\m.<. ^rryw-Yw^. •^hu:/ji/y-h 

[0 12 6] ;^:IC0 7~08T-^Lfc*»BJ®ELx-C 
[0 12 7] 1 ^'f >S©ilSllC*3tiT«S^ 

wrpiTr i*iMi&$n. . s^ii*ffly-hm^«ffii!i 40 

A;^$nss#jA,*ffly-hfi^ (micDy-h-fi#) 

^^^±x<r)Wm (1 ^f^iois^) (D;^'f •y5^>i»'ffl 

T F T 5 0 7 *t:t >©ttSI(Cfj:S, 

[0 12 8] ^\yXW^\z. y-xm^^KlbiHiKs 0 

Oxv:S';i'k'x^fi^*^ X-r-yf'^i^fflTFTS 0 7 
S:i>UTELBftfflTFT5 0 8©y-l-«ffi»CA*$ SO 
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[0 12 9] roj ifett rij 

OlfS&*tT*i3. roj i rij Oxv^;i.k-x^ 

(0 13 01 *jiig0ij-p«, xv^';i/fx^(t#*i 

rOj OfflfS$:*UTt^fe«^. ELffi»ifflTFT5 0 
8«:f7<D:KSIt;^i). J:-:>T#«aEL^^5 1 0©® 

^agic«ffii«fid<#Af)navj. -s-Oi^m. roj © 

■r-5*ffiELm^5 1 Oli^TtU^I/^,. 
[0 13 1] jS»IC. 'ri>9)V\i^i!W,m^ fij oif^ 
!&*UTt»fc«-&, ELKiftfflTFTS 0 8«::l->©*« 

^hfi.^. <toT*«8EL«^5 1 ooamaffiicajii 

«{4*i4-;i?.n^. -^-o^*. rij ©1fffi4wr-5x 
lfx:i-fi^*iA:t! $nfcii^*«*r-5*t8IE L ^ 
^^5 1 Ott^EJfrS. 

[0 13 2] ;i**||lgfiajTttxv^';i/b*x:tfi^*« 
rOj ©W^SWUTVifca^. ELKtbfflTFTSO 
8tt:t70ttg|t;5:«3. flj 0«f^S-*LTVifc«'& 
ELffiftfflTFTS 0 8«:4->Wtt^t?SS*^ 

\t^(r>i^mzwt.t.^nu^^^. ■rv^'jvex:tfi^*t 

rOj ©WSSrWUTViTt*^. ELEijfflTFTSO 
8*t:t>W4^Jii:^tD, Tlj ©1tS<&WLTli/i«^ 
ELffiSifflTFTS 0 8 3!-70ttjit?at>T'bfili. 

[0 13 3] llWi^lC, 1 7-1'>g<DiiimiCT>'^;i' 
fr^fi^AiA^Snsti^B^lc. »«KEL*^5 1 0 

[0 13 4] ;*:(c»#ii*-ffly-Hm^^Ga loas? 

y- hffl^^G a 2 iCSi^^nTtiS^TOia*®;^-^ 
iyf'>i^fflTFT5 0 7*^':t>®1^®.(C;^»3. 2 ^-l" > 
Boa^lcy-Xfi^llS l~Sx35»e. 1 t:*<y I>S®x 
y ^'^PtT^^i-ff^diA:^ S ns. 
[0 13 51 ^LTKSIC. ^T©#tii*ffly- hm^ 
^G a 1 ~G a y*<ji^Sn, ^XOmmz 1 f-y h g 

oxv3';nfx:t«^*iA:^$ni.. ±T©ia^{cif 

*^ S^ii*WWTa 1-C*?>, &7-f >©ia*lC*it» 

[0 13 6] ;5:*5. iB^*i«S^*fT-3TU-5Wrp1*«^ 
^F^T r t.n^. fiflJAtil 7'r>g©P^fc't. Stii 

^»-ffly-hm^^Ga \tm'SK^r^^hmn\z^^.msi 
Tr id^Mi&^rns, ^^-f >©«s^«F^*^ias&$n-5 

[0 13 7] ±T©HSIC1 f-y h§©xv^';i' 
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ns?S£ffly-hffi^ (m2®y*-hfi^) ici^T. 

ffly-hm#«Ge lH8S«l!$nTti-5^T®iljS (1 

^j:^.. -e-bxaag^i^iiv i ~ v x ®«}ismfi:j5irfi*ffl 

TFT5 0 9*^UTELB»fflTFT5 0 8©y-h 
«Slc4A&n«. 10 

[0 13 8] mmmm^ELmmmTFT 5 o scDy- 

OVlZU^o ioTELSiftfflTFT 5 0 8«:t7®fc 

y- h IC J: o TS*? S tlfc <»: e. E L IB 
»fflT F T 5 0 8 ©y- h«ffi*i««pLTV»fcxv^';i' 
t:'x:tfi^{i, ELB»fflTFT5 0 8©y-h«ffifC 

&«*t8 E L 5 1 0 (Dmmmm \z^^'bnt3.<u 20 

0, 1 ^'f >B®iim*^*-r-5*«ELm^ 5 1 Ott^ 

[0 13 9] ^Lxmi:my-hmm^Ge i^mm^ 

*ffly- hft^i^G e 2 tCj^if^$nTVi5±T(DIi^ 
(2 7'r>g®il^) ©?N*fflTFT 5 0 9*<:t>(Dyt 

*fflTFT5 0 9*:JM^TELKi&fflTFT5 0 8CDy 
-hS1SIC4Aen-S. •lilg«fi:*iELKflfflTFT5 30 

0 8 0y-hafiitc#^e,n-5<i:, EL^afflTFTs 
0 8tt*7©<*ffii:;ss. ji^rmmmmt^mELm 

^5 1 0©H^«ffilc#Ae)n;te<;^S. ■?-ffliSS2 7 
■OBOiS^^iW-rsWeiELIg^^S 1 Ott^Tl^fgTt 

[0 14 0] ^vrmz, ^xomiimi^-hmnmz 

h«#^Ge l~Gey*<ajJSn. ^T0iim*5ffiJ$ 

[0 14 1] miiii!fi^m^nt>fi\'^mmi$m7^ 

y-hft^UGe iftm^i-^ti^tmrnz^^mmr T 

[0 14 2] ^TOiamA^»JtUTV>^ 1 tf-y h 50 



fg^JCfBTe 1 *^*l7-rSBaiw. iilll*««itbTti-5 1 
a 10aj;*^fTfcn4. -S-UTl 7^ >B®il«lC. 2 

FbITcI l*i«l7r-5. 

[0 14 3] »€)i*«iraTa l*tHte$nT*»S. 

iCfibSt-'Stf^ji^MFB^ (C©«^S^ii*»irBlTa 

[0 14 4] ^tc^s^Men r 2fimtih$ri, 

ffly- h«^^75iS^?^n. 2 f<y h B©xv3';i't'x 

:tm^i^±x<Dmmizxti-$ni. 

[0 14 5] :^T©il^lC2 k'<y hB©xv'3'>ll' 

T a 2 *t$l7-r^HtllC. Hlg'v© 2 t'-y h B©xv5';i' 
b*x^«^©A;^j<i:36fTbT, tS^ffly- hfl^tcj;^ 
iNiffly-hfi^^Ge l©il^*nft)n^. J;oT1 
7<> B ©iS^d<*rs*«E L «^Tlf f6>t©*e 
!ilc:*0. I ^-f >B©il^;5^'«^€-ff*5)S:<7iS, J: 
■oX 1 y-i >Uomm\Zii^^T^^mmT r 2««I7 

[0 14 6] ^Lxmz, ±x0m^m^-hm^mG 

e 2~Ge y*^*a^$n. ±T©iB^*i«Jt LTl>^ 2 
k'-> hB©Tv^';i'fT^fi^7!»<?«*$n-5. :^T©ii 
m*««i*LTl.i5 2 tf-y KB©xv^';i't*x5i-m^*n« 
*^jn-5ST©Wra*«tB5feair^Te 2T««). 

x^^«^^^^T©ilsg{cA^J^fn5. 

[0 14 8] ±T©iaJSlC3 b*-y hg©xv5';l/ 

Ta3*i|57-r-5MtC. iiim'^©3tf>y hB©x>»5';U 

tf7^:i-fi#©A*iffifTbT. m^m^-hm^\z^?> 
m^^y-hm^mGe i(DmiRfi^nt)ti^. ^-oxi 

y^>S ©iii^*«Wr SWttt E L m^it±X$^^^<DVt 

■jx 1 y^ >S(ommizm^xikmmKT T 3\imj 
[0 14 9] ^Lxm\z. ±x<om^m^-hm^mG 

e 2~Gey*<a^$tl. ±T©®«*t«JtbTliS 3 

t*7 hB©xv^JHfx:tfi^*n^55^n-5. ^T©il 
lgj!i<«}$LTli-5 3 f-y hB©xviS';i/b'x:t{I^*<tfi 
£Sn.5$T'©WrBWTgSTOTe 3Tfe^. 
[0 15 0] 'A\Z. ^^mm r 3*<i(^7U. ^H^W^ 

mms 1 T r n^traj&^n-s. ^triBieiiz, nsic^T 
©s#ii*ffly-h^^iS*^a*?^n. ntfyhg©^ 
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[0 15 1] ^TOH^JCn \Lyhn<D'f'J9}V 

t8*ffly- m^lSG e 1 OSiR*tfTt>n4. J:oT1 

oTl ^-f >S01i^lCi3tiT«S^miT r n««57 

#«*»!P^Td3t;S:*, 10 

[0 15 2] -e-LTHBic. ±x(n\mmf~vm^UG 

e 2~Ge y*ts^$n. :^T®iaig3Jifti$bTti-5n 

[0 15 3] ±a!L;tftf^l±mlfy haOxv^Jl^k'^ 

r t. ^J-fiMS^^relS T r i. ^^S^^rsIT d 
a 1 *SMJS^tnT*^e.t8*»rBlT e 1 Ti^Mjlfe^nsST- 20 

^m^'i^^mmT a2) tim^-^n^t.x<Dm^x& 

■5. -eLT^^ffiWT r 2. Tr3. Tr (m- 
1) t.n^fmT(X2. Td3. Td (m-l) 

fc. ^^^FJT r 1 t$t^7^m^Td 1 -en 

^nSt jii5».«F^T a 1 . Ta2. Tamtt^^W 
Fs^Te 1. Te 2. Te (m-l) tllJcoT. ^ 

[0 154] IKHJ5-fflffilfr-5^cJ6{C. 09T«m=n 30 
-2 0ig^*«a|(Ct-:>T*T*^ *^HJ«;inicE^^ 

6 n * -COffiSffijttra^-r* C i:*tnIlilT»«. 

[0 15 5] t.\Z^7nmfi[T rm Cn-2 (J^T. SHI 
(*3«ni=n-2 0:S-&«r*1-) ] *<Mi&Stl-5 1. m 

©H^twA:/33tl. 1 ^-f >BCDH5gtta^fflKT rm 
(n-2) tUO^^iff^, ^UT;^Of-y 
^';i/fx:tffi^*tA:^$ns^-C. m (n-2] k*-y h 

[0 1 5 6] ^-LT^IC^S^^F^T r (m+ 1) Cn- 
1] *^Hife$n, (m+1) Cn- 1] f-y hgWxv 

*»r«j^$nT^ifcm Cn-2] fcf-y h S©xv?i';Hf 

(m+1) Cn- 1] f-v KBtOxv^;!/ 

tt^SWraXr (m+1) Cn-1] tfiK). ^m^fi 
Z). (m+1) [n-1] f-y hB©5'>':$'JPfx:tffi 
:*(7)b"y hOxv3';i'tfx:i-m^*iA*$tl-5* 
TiamiC«j^Sn-5. 50 



[0 15 7] ^LX'^lZ^SiSTr^mmS 1 T r ntimt^ 
^tl. nfy hB05^y^;i/k'x:!r-«^*n 7-r>BW 

®^i'A:'3$n5i:. mmz^w^ nx\f^tz (m+n 

Cn - 1 ] f-y H B£0x->*^;1' fx:tm^«. nifyh 

B®xv5';i'fx;i-fi^ice^je^e.n*. ^-txi^ 

'f>§OiBlS(4**«fWTr nt;a:0. S^^fr^. n 

5^v^'Jl'fx:t«#*SA:^$tl^STHIglCffi}tSn 

[0 15 8] «5^fflKT rm Cn-2] . T r n 
«. »tji^«rBlTam Cn-2) . Tan*tMS& 

[0 15 9] ±X<D$immN\T r 1~T r nd^^TT-S 
i:, lOOlii0*«^-r-5Ct*<Tt?). 
T. 1^0iii|!**«a^^^n?>«ira*17U-A»ra 

(F) tnS, 

[0 16 0] ^Lxiyu-i^mmmTrnt. ^zfmt 

oTSJ?sn^. ^UT. ;ii:©7U-Ami«i f-> h 
i©x>?^';i/tf'r*m#*<li3lHcA*Sn. 17-OB 

[0 16 1] *lliS0iJOB«i:trfeT«. :^TO»#iii«». 

x$>^. t.ft:^nmm<Dmmi5&x\t, ^T^mm r n 

2 -PO^fiJ^^WFa^ S 1 T r n i: S 2 T r n t lr» W 
e)tlTli-5. ioTS^ffiFplOfiSS'T r 1 : T r 2 : 
Tr3:-:Tr (n-1) : 2 XT r n = 2'' : 2' : 

2' : - : 2'"-" : 2 " tf-S d i:7!|i!2>MTS)-5. 
iO^S^WPBlCDffli5)--a-t)ii-T 1 ~ 2° BIS® -feflf SO 

[0162] 17U-A»iKI+{C*«EL«^-*t56>feL. 
fc*I^OWS*l 0 0%i:-r*t. TrltTr2lC*3 

^^xmmt)m^Ltzm^\z\ti%ommmmxt. t 

r 3tT r 5<!:T r 8 ^aS?Uit«^JC«6 0 %<DffS 
[0 16 3] m\zy hB(0'r'Ji')V}f^^m^tmmiZ 

[0 16 4] S^c^S^Mb^T r 1-T r nli. i:«J;^ 

fs.tmxmmts'&x^^i^'^. fidjAtfi^u-AMrafic 

fel^T. T r 1 <D'A\ZT rS, Tr5. Tr2, -tU 
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L, ^TT^mNlT r 1~T r nf)^m'^\Z&UifS.\imff<D 
**«<tO»SUV>. S^tBSMfflTe l~Te nt), 5 

[0 16 5] ±ia«fieiCj;oT. -iin-KffilcJ;^,B# 

[0166] ;ii5*lliS0ijT«, ^mmmT Tn^2-D 
©^fJ^^WPel SlTrni:S2Trni: iC^J-fJ LT 

[0 16 7] ^fci^Ufry hoxv?3';pfT5t1i^i;:i* 

[0 16 8] /j:*5*llifif»JT«. Slifi0iJ 1 -nTTshltmi 20 

^mf'^^K)m<r^^tti^'s]m-nh^. ^(Dtzth, 17 

[0 16 9] ;Cc*5*||iS0iJT'«. ELffii&fflTFT^y 
$ E LIBftfflT F Toy- h«ffi(C*^*»««JI<£«J$r 

[0 17 0] c©y-h§»o$»fiiii, ±Ey-h« 

ffi t L D D<B« t 0 ^ t> &iB«tC J: o T^ftT-S 
/tJ6, ■tOS*0^t>fcl!B«lC^$n.5LDDfB«<DS 

[0 17 1] (HigfiSia) *|llg«ajT«. S4lCS^Lfc 

y-i-«^fi!K»iHiKcD»ui»fiij«{couTittM-r 

[0 17 2] 01 OlC*||ffi0iJ©ELTW:^:/U'fC9K 

ftlHi!So:^nyi70*^-r. 010 (A) tty-xffi^ 

^ffiSlIelK 6 0 1 0 . •>:7hl/>'X^6 0 2. 
^ (A) 6 0 3. 7-^5^ (B) 6 0 4^WbTli-5. 
[0 17 3] V-;^fi^^ffii6lsI?S6 0 1 JCtJliT, •> 
7hUi;;^^'6 0 2lCi'D-;/i?<i# (CLK) *iJ:i;x 
^-h/'^Jl'X (SP) AiA:^^?!-^). ->7 l-U-v'X3'6 
0 2tt. :itiib<Di;uyi7m^ (CLK) *3i:u:x^- 50 



K/'«J1/X (SP) fCSo*t;?'f 5>ifm^S:tl|(C^4$ 
[0 17 4] hUvX^6 0 2*^^W^'f 5>i/{I 

[0 17 5] A'«y7TlCj;oTS»ltti$nfe^'r5> 
(A) 60 3lC«ti^$nS. 

(A) 6 0 3tt. n\ivy'fV9}\^\i=fi^'^^^%mt 
^m^(Ji7.=r-V<Ovv^^M\^X\^^. vv^ (A) 
6 0 3t±. ta^^-f 5>i^fi^7>iA:^Sn-5t. y-x 
{t^«8Bi!iliIK6 0 l©^l.g|5*^e«fesnsnlf-y h© 

[0 17 6l7S*5. ^^vf" (A) 6 0 3lCTv:J')Hfx 
:tfi^*mOiitJ(8{iC. (A) 6 0 3*t*-r*S 

Vi. vv^f- (A) 6 0 SA^Wr^lS&OXT— v©7-y 
0*^0 5^)1/- yiC»tt. #i^)P-yri:{CMff 

[0 17 7] (A) 6 0 3©^TOXt— v07 

■&tr;i -5. 
[0 17 8] 1 v^ym\^ifimi^^i^. 7-;/^ (B) 
6 0 4tC7->5^->i?':h;i/ (Latch Signal) 
2.. dWPra. (A) 6 0 3 ic^friisn^Jts 

nTl'i-6xi^^';i'eT:i-<i#tt. (B) 6 0 4JC 

-?riCj^ffi$n. 5-y5^ (B) 6 0 4<D±7.f—i^0y 

[0 17 9] xv5';i'fx:f<t^*7 2/5^ (B) 6 04 

icsiaju^fAfe^-y^' (A) eosctt. yyhuVT, 

^'6 0 2*^e.©^"f 5>i^«^lC*-:?#. xv3';UtrT 

[0 18 0] Z<D2mB(Dly-f>mm'PiZ\i, yy^ 

(B) 6 0 4lC»^j2,*n. ffi^SnTt»<5xv3';i'f 

[0 18 1] 010 (B) ity-hm^ummm^(Dm 
[0 18 2] y-hm^^s»iHi!S6 0 5«, ^n-en 

•>7 KUxXi'6 0 6. A-y77 6 0 7SrWUTUS. 
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(0183} y- hm#«(BftlSIK 60 5 iCiJUT. -> 

TFTOy-h«ffi*<S5aiSnTl>-5. ^-LT. l7-( 

>»®I1^0X'f •;/^>;/fflT FT?:-^tCONtr Lift 

[0 18 4] (IIJS0IJ4) *|lt&0)JT». :^femoef(l 10 

011. 012 im-^xmmt^. 

(0 1 8 5] 01 1 (A) «*58H^®ffilfi;&S*fflV»fc 

E Lxi- Xyi/'f ©T FT»«0±ffiiaS:^LTl'^-2). 

[0 18 6] S«4 0 0 1±(C, m^%4 0 0 2 t. y 

-xm^i^Bif)i5iK4 0 0 3 mi ®y- hw^^s 

i)lHlK4 0 0 4 at. m2©y-hm^i^ffiillHlK4 0 
m^i^KH)l5lSgty-hffl#i^e9)l5l%OK(i01 1 

(A) ic^ufcScicis^sn^K y-7.m^^iBii)iPi 

WTti^.^^ :^^Bmz0mmzm^^nui\ tft 
SIS i «sijo»«± ic^ttfe y - X fi^i^KiiiHjgs t y 

[0 1 8 71 4 0 0 s^t^\^mLmmx'&^. §i#ihiu 30 
iei^4 0 0 5fi. s«4 0 0 1 (Di^mzm-fitift 1 c 

^{CFPC4 0 0 6$^M.TSi^$nTl/i-S.. 

[0 18 8] m^mLmf^4 0 0 5(Dtu:kmimi 1 

(B) It^r. 4 1 0 0tiRffl?l#I5]LE^. 4 10 1 
ttGffl§lt|5ILeig, 4 1 0 2HBffl?l#lHlLE^TS 
■5. 

[0 1 8 9] HI 2 (A) tt. HI 1 (A) (C^bfeT 
F TSfi* U > !c J: o TitihT S ^ i: It J: o T 
Jgi«$nfeELx^xy^'f©±HHTabO. HI 2 

(B) tt, 012 (A) OA-A' iC*tt'5»fffiH, H 40 
12 (C) ttH12 (A) OB-B* (C*5l-t-6»fffl0T 

[0 19 0] S«4 0 0 l±llffl:lt&n/tH«8B4 0 0 

2i:. y-Xfi^^ffi»)lHl8S4 0 0 St. ^lRy:^2 
0y-hm^^BI()lHl!^4 0 0 4 a, ht=&mtSJ:oiZ 

UT, v-;W4 0 0 9*^^tte.nTi»^. ^fciamsB 

40 0 2i:. y-XfS^llffil!ilHlK400 3t. fUlSe. 

U:m2<Dy-hfi^^ffiiftlHlK4 0 0 4 a. ht(D±iZ 

v-'j>y$^4 0 0 83iiiaitenTir»5. j^-oxmrn^ so 



4 0 0 2 t. y-Xffi#«B«iI5i8S4 0 0 3 <>:. ^ 1 R 
t;»2oy-hffl#iBlBft|5I8S4 0 04a, bi:«. S 

fi4 0 0 1 tz^-)V^4 0 0 9i:->-'J >y*t4 0 0 8 

ticj;^T. ^«[*^4 2 1 o-c^itsnxti^. 
[0 19 1] *fcs«4oo l±^cK^^enfcfflJga84 

0 0 2 t, y-xm^llBi!iI5IK4 o o 3 m 1 RUf 

B2«y-hm^^ffii(lI51SS4 0 0 4 a. bttt. ^g: 
©TFT<&WLTtiS. HI 2 (B) Tttf^^WlC. T 

«!K4 0 1 0 ±tzm^-stitt, y-xm^iSB«iiEiK4 

0 0 3tC^*n-5B»TFT (fit. CLCTfin^i-* 

jl/STFTtpf'V^JPSTFT^raS^-r-S) 4 2 0 1 
RU:H^Si54 0 0 2lC^*nSELKibfflTFT 
ELsg^'vOmSit^Slffll-r^TFT) 42 0 2*H^L 

[0192] **lig0iJT-«, fB»T F T 4 2 0 1 iCfii^ 

^;i/S!TFT**fflViSn. ELIKI!ifflTFT4 2 0 2»C 

«i>ai©:^ffiTf^K $ tlfc p 5^ V ^JPS T F T l i ^ 
tlS, $fc, iii^S54 0 0 2ICttELKi)fflTFT4 2 

0 2oy-hic^i^$nfc«sit«» (H^-a-f) f)^m-f 

[0 19 3] KSJTFT4 2 0 1 RW^E LRSjfflT FT 

4 2 0 2 ±ic«srBi«eiSds 430 4f)m& 

Stl, ■e-0±lCELffiiifflTFT4 2 0 2© HU'f>t 
«M«(C«i^r5il^^ffi (Kffi) 4 2 0 3*t}gjSSn 

^. iiigaffi4 2 0 3 tVT\titmmiko±t^^mmm 

m^'^^z.tffix^^, ^fz, wsiimmmmmizii*j':;L. 
[0 19 4] ^LT. mmmm4 2 0 3(^±izimm^ 

4 3 0 2 ^m^^tl. fimm4 302 (ii9^«S4 2 0 
3©±(CBangK/4^)^fiSStXTVi^. r©ffiag|5tc:tei'i 
T. iiig«g4 2 0 3©±(CHEL (XUir 
•y-t>X) S4 2 0 4*<}^^^ftl5. ELg4 2 0 4tt 

i>»©#«8EL*ri|sf$fflt,iS^:i5&<T#-5. ifc, mm 

[0195] EL«42o 4 <Dmf&^mim9a<Dmm& 

ffit)L<ttM*jift*ll*fflVin«^tJ. ELB© 

rz\tmirQ.xm^^m\zf&^^t>'ixmmm'j&^rz\im 

[0196] ELS4204 ©±lC«jS3ttt**-r-5» 

<»:-r^^mjsifc«^ne><i:<a©^mK<i:©asis) 
e.;fe*K?ffi4 2 0 5*tji^^$n«. mm4 205 

i:ELg4 2 0 4 ©^Mt'#ffiT-5)*»^S^(iffi:'3SP 
^UT*<c:t!i<MiLti. Se^T, ELS4 2 0 4* 
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[0 19 7] ui±oi^ictT. mm) 4 2 

0 3. EL14 2 0 4Ri;J^g4 2 0 5*^^.i4^*«8E 
L^^4 3 0 3*i}gi«^Fni). ■£-LT#«IEL^^4 3 

0 z^moiio\z. mmA 3 0 znzummA 303 10 

TitJggestlTti^. fiJSK4 3 0 3li. *«SELm^4 
3 0 3lcKig^*5^l?*«At5jitycD^E5<r®lC3!ElimWT 

[0 19 8] 4 0 0 5 ai\tnm^i^mzmm.-&in.it^\'^ 

HlbE^-eafeO. ELei!ifflTFT4 2 0 20y-XM 
i^JtcmaWlCSSgStlTtiS. §l#llbEiS4 0 0 5 a 

ttv-;W4 0 0 9 ts«4 0 0 1 t®Fa*fflo. m:fj 

mn.'&y ■< )Vi^AZ 0 0$:/)'UTFPC4 0 0 6*t#T 
•5FPCfflffi^4 3 0 1 IC«mWlcS^Sn^, 
[0 1 9 9] ->-'J>i^^4 0 0 8i:UT«. 20 

(:/^;^5^>yi7 7^'Jl'At)^t;) Sr 
■:fv-X^yi;UthX\t. FRP 
(Fiberglass-Reinforced PI 
astics)«. PVF (#Utf-;U7;P:j-7'f H) 

tz. 7;i/5:i'5A*'f;p*pvF7^';PA-^V'f 7-7 
[0 2 0 0] fiL. #tKEL^^*^e.©7t<DSS:lt;^[S]*5 3o 

its ij xxx;i/7 w ;PA ifcttx i7 u w A® i 7 ;^ 

[0 2 0 1] Sfc, 3fe««4 2 1 OtUTfiS^^TJl' 

fiB!<t«*llg*fflv»sc:t*i-efr, pvc (7i?gt-;pi7 

D7-f H) . Ti^'J;!'. Tj^U-fSH. x#:^^->«JIi. -> 

u:3->ajag. pvB (/j«'jt;-;p:/5^7;u) SfcttE 

VA (X^U>\d-)lT±^-b) 40. 

[0 2 0 2] Sfc3te««4 1 0 3*KS14tlH ($f$L 

SUT*5<fc«e)JC, v'-U>i^iW4 0 0 80SS4 0 0 
ltlOBiClH]gB4 0 0 7S:^(tT®fitt#)MSrc«iS« 
5'®:ifL9 5ifeK4 2 0 TSrEBT-S. -eUT. KStt 

I'ii^lC. IHl»*A-«4 2 0 8{Cj;r>TffiStt«!jH* 

rz\iwtm^&^ b •s 4 2 0 7 (Stags 4 0 0 7 ic« 

JtSnxtiS. ^j:*5|H]ffi*A'-tJ4 2 0 8ttg©a*»ti 50 



e*fc«»^$«lfL5S^S4 2 0 7«a$;4liei;« 

4 2 0 7<&^ttS;iiT. *t8EL5fe?4 3 0 30^^{fc; 

[0 2 0 3] 012 (C) iZTpt^OlZ, B^«ffi4 2 
0 3f)mE^^tl^tmmz. ?ltlHlLEi^4 o o 5 a± 
lC^rSJ;^lC^«ttM4 2 0 3 a*«Jgfi£$n-5. 

[0 2 0 4] Sfe. S^r««147-i';i'A4 3 0 0tt«« 
ft7^7-4 3 0 0 aS:#LTt»^. SS4 0 0 1 tF 
PC 4 0 0 6<i:*I^E«r^c:i:T. «ffi4 0 0 1 ±0 
««tt)l4 203ai:FPC400 6±OFPCfflEi® 
43 0 1 ii6«. ««tt7^'7-43 0 0 alCj;t)T«a 

mizmm^ti^. 

[0 2 0 5] fi^. **ig0ijtt. mmmi~3t!sm\z 
[0 20 6] mmm s ) **jS0yTtt. *^?«® e l 

2IlCgltSK»lHlllS®TFT (nf^^^;PSTFTRt/ 

p^^^)mTFT) immzj^mr^:f3miz-z>\,^xm 
m\zmi 3~0i 6*ffliiTi5i?q-r«. 

[0 2 0 7] *lllifi«»JTtt:3- 7 0 

5 9:^7X-^# 1 7 3 7:<f77.fti:(Cf^«$n-5A-U':' 

;ft<!:®:tf7:^*^?.jSSSfi3 0 OSffltsS. 

3 0 0 i:LT«, STfett^WT-SS^TibntflS^Sn 

[0 2 0 8] »«3 0 0 ±(ci!{bamM. g{t: 

M3 0 1 $}gfie-rs. *IIJS««JT«Tffia3 0 1 tUT 

2€«ijfi<£ffiV)S;dt, wfmmim<Dmmmt.ti\t2m&. 

±«»$-t!-fc«ji$fflViTt>St^. TiffiK3 0 1O-l 
gi:LT«. y7X-7CVDffi$'fflVi, S i H, . N 

i^mS 0 1 a*l 0~2 0 Onm (*fSL<tt5 0~1 0 

onm) jg^T^. t-nmmx\t. mms onm<Dmit^ 

^bUmiilSOla (ffifigJtS i =3 2%, 0=2 7%, 
N=2 4%. H=17?g) SrJg^Lfc. ;*:l/»T. TffiH 
30 10-SBtbTtt, y^XVCVDftSfflVi, S 

iH,, Rm,oiKiBii7.tLx^m-^n^mitmt 

S3glK3 0 1 b45 0~2 0 0 nm (»Sb<ttl00 
~1 5 0nB) ®J5Slca^}gfiKT-5. *ll!6fi»JTtt. 
H 1 0 0 nm<Dmit^it^mm3 0 1 b (m^JtS i = 
32%, 0=59%. N=7%. H=2%) ^JgtSL 

[0 2 0 9] ;*:V>T. T«fiie±JC*3l#:» 3 0 2~3 0 
5 SrJ^^-rS. 3 0 2 ~ 3 0 5 «. I^SH«ifi 

SWTS^^ftKSriia®^© UA-y^ffi, LPCV 



LXm^ri>. C:0#3I#»3 0 2~3 0 5©/PSfi2 
S-SOnm (SFSL/<»43 0~6 0 nm) OWSTJB 

<tt^^ (■>'J3» ifcttx'Jn^^rVUv-'^A (S 
i.Ge... (X=0. 00 0 1~0. 0 2) ) '^^fiE 

ajgsgitaft*?!!^!: (5 0 0*0, imm) ^froftm. 
isa^b (sso-c, 4mm) seici^sft^eJc 

ifyy^m^m^>^itni'-~>if9m\zii-DX, ^mvf^ 

13 0 2-3 0 5$J^s£Lfe. 
[0 2 10] Sfc, 3 0 2 ~ 3 0 5^m&Ltz 

[0 2 1 1] S^c, l/-1f-i^a{LfeTigSK*^<*l« 
X:^^vVl/-1f-^YAGl/— If-. YVO, I'— tf- 

0 OiDJ/cm2(f^^6<)IC«2 0 0~3 0 OmJ/cm') tT-S. 

YAGl/— tf-$'fflViSa-&lCtt-?-®B2SPi!S 
SfflVVXJPX^SSiS&S 0~3 0 0 kHz tL. U- 
1f-X^;i.:^:-^a$' 3 0 0~6 0 Oml/cm' (f^«WlI. 
tt3 5 0~5 0 OiDJ/cm')it'5<i:Sli. -5-LT*il 0 

o~ioooMm. mA.ii£4 0 0 umxmmzm^L^ 

-if-^om*a^*5-B-¥ y V -fm * 5 0 ~ 

9 0%i:LTffA«J:Vi. 

[0 2 12] iii**|:ii3 0 2~3 0 SSS'Sy 

- hiteigiK3 0 6 ^m&t^. y- hiseabK3 o ea:/ 

yX^CVDm^tzit7./^-y^m^m\>\ m^^40'- 

1 5 0 nm tLx^m^-^tsmmx-B^r^. 

WTtt. y^XTCVDttlCir) 1 1 OnmOJP^TB! 

{t^ft^^M (ifflBgltS i =3 2%. 0=5 9%, N = 

7%, H=2%) Tj^fiKLfc. ^ife. y-hi&mmim 
itmimmm^zm^^ti^h^x'UK. m(Dmm^^ts 

[0 2 13] sfc, mimmB'&m^^^m'^izit, -fy 

XTCVDffiTTEOS (Tetraethyl Orlhosilicate) 



17 ) !^m2 0 0 2- 1 4 9 1 1 3 
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to, t^ji^U. 5J5ffi*4 OPa. S«SS3 0 0- 
4 0 0X^^:1.. «««(13. 5 6MHz) ft^fggO. 

5~0. SW/cm'TMtt^-B-TJgfiKTSrt^^T^-So 

c:®<fcpicL.xf^ssn^)K{ka^^«. ^©^400 

-5 0 0t:of»7--;HCJ:0y-hite»H!ltUTfi» 

[0 2 14] lai 3 (A) ic^Ti^lc. y- 

h«fei§^3 0 6±lzmm2 0~1 0 0 nm©^lC0©m 
mSOrt. mmi 0 0-4 0 0nm(Dm2(D«QjK3 
10 0 8 t J^ia-r 4. *IIJfi«»JT«. KJf 3 0 n 

TaNl^d^e^a^mi CD^mMS 0 7 )l/?3 7 0 n 
m®WM*^f,i^S^2 0^ttM3 0 S^aSJgfiKUfc. 

omzey it^> if 7.7- > (WF6) S'fflii^r^cv 

W^C7)ffitri$« 2 0 M Q c mtATlcr^ C t^m^ L 

c tiiix^^i)^. 'wm<¥izmmi£<o^m<^7tm'i>^^^^ 
m^iz\tm^itf}m^^tiMt&triitr^. js^t. 
mmxit. ?s*£g®w (MS9 9. 9999%) 0^- 
fv v^m^'-^tzT.nv^mx. ^^\zm^\z%i^^ii-^ 

•r-5)Ci:lCJ;0, tttta*9~2 Otf QcmSrHiK-r-SC: 

[0 2 15] fiii. **iS0iJT«. Si 0«aM3 0 7 
^£TaN. S2<D««l|g3 0 8*Wi:Lfc*i. NICIES 
30 $nf. ti-ftXtTa. W, Ti. Mo. Al. Cu. 
Cr, Nd*^e.a«tl/i7C^. SfctSH(II27C^^±BX5)- 

KlCft^^n-Sit^^^m^ffll'iTfcit^o %tz. Ag. 
Pd. Cu*^e.;^c^)^^€:ffliiTt)J;Vi, Sio 

mmm^^y^ji' (Ta) jktj^^l. S2®««ks: 
wigt-rsffl*^t)-e-. s 1 o«m^*s^i:5^^ > (t 

iN) KTjgfiEL. m2<Dmmm^wmtr^m^-^t> 

•B". SlOS«K*^ib^'>^>)U (TaN) 

40 u. 2 A 1 Kt-r'5ffl*-^fc-&. m 1 o» 

«lii*Sfl::S'>^';i/ (TaN) KTJ^/SU. m2<D!»« 

[0 2 16] ;^tC. 013 (B) lC^-r<tP»C7* h'J 
yi'77>fffi*fflt»TP-:^7,h*»6;^«>-7Xi^3 0 9- 
3 1 2^m^V. mSRI/Ei^SrJ^fig-r«fe*©Sl® 

RUf^2<DJiy^>if^^X'n^. **ffi«smim 1 O 

x-y^>i/*#tUT. I CP (iDduclively Coupled 

Plasma : ^^ig-g-Hy^ XV) x->5^>i^ffi$ffl(,\ x 

50 y^>ifm:fi7.izcF,iic \,to,tim^\ ^n-€ 
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n©^X85Slt*2 5/2 5/1 0 (seem) tb. 
lPa<0JE*T3'f;i/S!O«ffil3 5 0 OW©RF (13.56H 
Hz) mtl^&XLTZfyX^^±&LX:Ly^y'!f^n 
■oft. CdTti. fiT««gS« m SOICPSrfflli 
1tYy^T.'jf->it^m E645-aiC 
P) Sffllifc. aii^ffil {W^7.7—'J) Cfcl 5 0WO 
RF (13.56MHz) «:>J$:SAb. ^SMiCft<^geA*-r 
7X€JI$BJlD-r-5. dO^lWX-yg^^i^^frlCiO 

<^<t-r-5. mi«)X>yf=->y*frT<DWC*f-r-5X>yg=- 10 
>i'ii^tt2 0 0. 3 9 nm/min. TaNtC^f-S 
X-;/5^>i/jga[tt8 0. 3 2 nm/m i nT*0. Ta 
NlCjy-r«WOaS?Jttti|i<J2. 5T»«. CCDjg 
l®x-;/5'>if^ft|Cj;oT, W©T— iKJ2 
6° tlS.^. 

[0 2 17] CO^. 013 (B) \Zw.-r^O\ZUVX 
y-1)^<o1t^-^7.!7 3Q 9~3 1 2*|^*-a-f(:S2©X 

•>5^>i'*fMC^X.. X-;/5^>>/ffl:yxi3CF, tC 1, 
ti&fflli. ^n^'ncO:^fX»!t«itSr3 0/3 0 (sec 
m) t\y. IPaCDJE^tiTn-f ;i/M®aglC5 0 OWOR 20 
F (13.56111Hz) n-h^^XhX:f'7X-^%^^\^TmZ 
Oe>gScDX-y5^>i;'^fTofco iWmx^- 
v) (Cfc2 0WK>RF (13.56MHz) «:^)5gAb. SIK 
WiCftOS^A-f 77.«JE58]i)DTS, CF, tCljS 
jg^ t fcH 2 OX y > ^'^frTttWIBtRUtT a NK t 

tisieg(cx-y5'>i/$ns<, m2(r>:x.-y=^y^^^x 

©Wl::*frsx->5">ifigStt5 8. 9 7 nm/mi 
n. TaN{Cj*rSX-y5^>yigS«6 6. 4 3 nm/ 
ml nT*«. ;S*5. M6«*«±lcSJS$a-rct 
&<x>y^>^-rsfca6l3«, 1 0~2 0%SKO*iJ^ 30 
TX ^ > y^r^ S Ji Jp t ^ Vi, 
[02 18] ±ffi»10X-;/^>ifMgT-«, l/vXh 

7—n-m<r>nmt i s ~ 4 s • t-rn«j: v^. c 5 u 

mmmi^>b^^mi<Dm^<Dmmm3 1 4-^3 1 7 (m 

lommm3 1 4 a~3 1 7 a<!:S2®^l;H3 14b 
~3 1 7 b) ^JgfigTS. 3 1 9 «y- HlfeigkBlT* 40 

0, mi(Dm^(Dmmm3 1 4-3 1 7 T'mt)tifs.\>m 
mi2 o~5 omm&xy^>i/^n»<u^ftmmi!>^ 

[0 2 19] ^-UT, l^-:^Xh*^^;^«>T;:^i'$(^Sii- 

4ri>Tm.<^jcm^mmr^. mis (b) ) K-t; 
-f:i->h'-:?'feo#^msH-X«*i X 1 0 

"~5 X 1 0"atoms/ciD' t L. JDii^lE^ 6 0 ~ 1 0 
OkeVtLTff^. *SI3iS0imiK-X*€l. 5X 50 



10 1 5 atoms/cm' tL. USttJESrS 0 k e VtLT 
ffofc. nSSrf+^-rs^f^ttigbTcSgtLTl 5;KIIJST 
StcI^. mSWlc«U> (P) tybUffl:^ (As) ^ffl 

c:iT«'j> (p) s-fflvi/i. c©ig-&. mm 

S3 1 4~3 1 7*inS$#4--rS^«iE#l7CSglC*fr-5 
TXi'i:;iO. iE6^Wlcffi»«JFM«ffi«l 1 8~ 

1 2 l*<Jg^$n^o ii5SS^*5#lgii^3 2 0-3 2 3 
iZltl X 1 0'"~ 1 X 1 0" atoms/cm' ©jgSiefflTn 

[0 2 2 01 'A^-^-V. 013 (C) iCS^fi^lCl^vX 

h *^ e, T X i7 $r^4-a-r ICS 2 © X -;/ ^ > i^ias 

fro. CdTtt. X-7f'>i'ffl;<fXlCCF, iC litO 

J t^fflti, ■tn^'nw^f xa*tk* 2 0/20/20 

(seem) tU, IPaOffi^jTrK ;US!©«g{c5 0 
OW©RF (13.56MHz) «**SAbTy5Xv^±fiE 
LTX->5^>yS:fTt>fc. SlSflB (KffXr-v) let) 

2 0W©RF (13.56MHz) «:*7*SAL, SiHWJCft© 

ssA-fTxmffs-BiJD-r-s. m2©x«yg^>i>'aiaT 

©WIC^fTSX-y^^iT-Jg^fil 2 4. 6 2 nm/mi 
n. T aN\zM-ri>:i^y^>ifmmU2 0. 6 7 nm/ 
minT»0. T a N {t^f-f * W©a^tt« 6 . 0 5T 

tJ!oT. W]K*iilS?6<»CX-y^>i/$n-5. C© 
m2(DXy^>if\Z^r)yv(D5^-n-mt7 0° tfi-D 

fz, com2<Dxy^yif!iiLmizj^iof^2<Dmmm3 2 

4b~3 2 7b*J^fig-r-5. ^1©#«)13 14 

a~3 1 7 att. fat^i•x■75^>^^sn■f. ^1©» 

ttl324a~327a ^igfig-f'S. 

[0 2 2 1] .^liT. S2©H-I^>i/•^^lg^&fT^. h 

-fcf>i'«»2©g|«J13 2 4b~3 2 7b*^«tl7C 

gBT:5©¥«ftltc:^^#l7c:^*^^JD^n-5.1;5(C K- 

if>i^r-5. *iiig«3jT«. ^setiTcigtuTP (u 
» im\ \^-xmi. 5X10". «86«flro. 5 

^LA, mmmm9 Okey\zT-:fyX-r}f-\fy^^n 
«3 2 9~3 3 2i&ieS^WICJgfi£r-5. C©fijgS 

^ieitifli«3 2 9~ 3 3 2'v.^ftjs nfc'j> (P) ©« 

mt, 1X10"~5X10'" atoms/cm' T'S. 0 . 

^. mi©^«S©7=— /1-gB©|^IP!CfieoTig^*>;^ 

«*^es*bTii5. ;&t5, mi©^mi©x-A- 
S5©^SB*^?,rtffliiic(6i*^oTeT. ^m^mmtm<ti 

■pT^i•5fc©©. e«|5lSS©jgST'&-i), Sit. 
«©^«i6t)7C«*i*JPSnfci««S:ftt«}iS«3 3 3- 

3 3 6 if J^e£-r-5. 

[0 2 2 2] ^l^T-. 014 (B) iC^fi^lCWxX 

teSfflV^T. m3©X-y^>^yffia?&ff5. C©m3© 
x-y5">i^fflaT(Sm 1 ©^«S©7^-/1-g6*gK^i-W 
{CXu/f^>i/LT. S2©^«gta;iiS}gtRlcr-5fc 



I 
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m\z\i. 014 (B) ic^Tioiii^y:^ 
7.i7 3 3 8*J^I«-r-5. 
[0 2 2 3) mZ0J:.y^>if9&miZiin^Xy^y^ 

•€-n-5-*tlO:tf;^ffiftlt*l 0/5 0 (seem) tbX 
izMTi>Xy^>ifm&\i> 111. 2niii/iiiinTa&0, 

y-hmmizMrixy^>ifmmi. 12. snm/iii 10 

[0 2 2 4] *||li0imi. 1. 3P a<DS.tl-V^-<)V 
SoaSlCS 0 OW0RF (13.56MHz) niJ^&XLX 

Xt— v') t-fcl OW®RF (13.56MHz) m:^*SA 

±0. «lO3l«*3 4 0a~3 4 2 a*^Jg^Stl«. 
[0 2 2 5] ±l2m3©X«y5^>i)'lrJ;oT, miO« 
«^3 4 0 a~3 4 2 atS;^^;5:Vi^Mt!SiiE (LD 
D®«) 3 4 3~3 4 5*i»^$ni), tiii. ^iSfii^ffl 20 
« (GOLD®«) 3 4 6tt. ®l(D^«H3 2 4ai 

[0 2 2 6] miO#mi3 2 4 ai:^20^« 

S3 2 4 btTJ^/SSn^cttffitt. «i^MlCffi»liaK© 
n5^Y:?;;i/STFT©y-h«ffit;a:r). ifc. ^lO 
3 4 0 a i:^ 2 3 4 0b tX^^^tltz 

mmt. g*iwicB«iiHiK<op^-v^;i'STFT©y- 

[0 2 2 7] mmz. ^l<0mmM3A l a^^2(!D^ 

«13 4 1 h txi&^^ntzmmt. ««i«tcii5^SK® so 

ng^Y:|i;PSTFTOy-h«gi:iftO. ^ 1 

3 4 2 a 2 (D^mm 3 4 2 b iTJg^Snfcmffi 

tt, g«FWlCHsgffi®p^r^;i'fflTFT©y-h«ffi 

[0 2 2 8] c:oj;olCUT. ^HMt^Jti. S 1 
»3 4 0 a~3 4 2 atfiifeS^li^FiSetl^J^ (LDD 
@«) 343^345^. ^109(«S3 24a^S75^ 

*^Mtl®« (GOLD^^) 3 4 6 ^|H|^lC}gfig-r-5 
Cty&^T^. TFT#ttiCJS:i;fcfPO»(t*MflEt:i&: 

40 

[0 2 2 9] 5>:»cy-hjfeRS!i3 1 9 ixyfyiffsim 

HF,S:fflVi. SfB14-r:i->x-y5">^S (R I Effi) 
Sfflt^TfT^. *IIJg0imi. ^■\'>A-JEA6. 7? 
a. RF«:^;8 0 0W. CHF,:yxata3 5 s c cm 

T m 3 (D X -7 ^ > i^ia S $ fx o . 

[0 2 3 0] uniCiO. il!fig^«ie!fe^iSE3 3 3~3 
3 6®-ffi«KML> *e»IK3 5 6 a~3 5 6d*tJgfi£ 

[0 2 3 1] ;fcl/i-C. kv;^ H*^e./j:-i>v:^i'*K5SL 50 



fz^. mrz\ZU'JXht^ir3.^-7Xi7 3 4 8, 3 4 9<£r 

fcr>i^«aSlCiO, P?'-\'*;USTFT0fiiftS<i:;^t-5 
¥««:HcfII2-«e^ (nS) tJiiSro^mS! (p 

m) ^ii^t^^m^7tm*mm^tirzyFf^!ii!imm3 5 

0~3 5 3$:}g(Sr-5. (014 (C) ) ^1©^®! 

3 4 0 afcckl^S 4 2 aS-7Fi6E#i7C^lC*fr-5VXi7<!: 
UTffltV pSS:#4-r-5^Mft7C^S:^JinLTgS!l 

[0 2 3 2] **ilfi»mi, 3fiSE«l!B«3 5 0-3 5 3 

(iv/P^> (B,H.) ^&fflUfc'f:t>K-7'ftT'Jgfi£-r 
-5. ;^*>, C0m3C7)H-tf>i^®ScDfSlCli. n5=-r 
^Jl/STFT^JgfigrS^^^^lti^vX 
Xi7348, 3 4 9TfllfcnTt»'5. miOK-t;>y 
M31Rl/^S2 0K-kr>^ffl;air±oT. ^«iE<^SI^3 

5 0 ~ 3 5 3 tci4^n^nS)a:-5igST'j >3ii^i]n$n 

TV>f)*^ ■tCDVi-rtlOSJSIIfeViT'bpS^ft-^r-S 
^M#l7cJg®««*«2 X 1 0"'~2X 1 0" atoms/cm' 

;i/MT F TCDy-xSi«i3j;UJ H >mmtLxmm 
•r^tzMzm'^Nimii±c-fi\>\ 
[0 2 3 3] &.±^x<Dxmx^ti^n<D^m»miz^ 

[0 2 3 4] ;^li-C. UvXh*i^^C.5VXi7 3 4 8. 

3 4 9 m^Lxm 1 ommmmms 5 7 ^m^r^. 
z0f^i(Dmmmmm3 5 7 tLxit. y^x^cvD 

feS/t(iX/1<;/^SSrfflVi. 1 0 0~2 0 0 nm 

7X-7CVDffi{3J:0M;Pl 5 OnmroSSfbS^ta^M 

SrJ^figUfc. H 1 OlFB^Jfei^MS 5 7 tiKfkg^b 

[0 2 3 5] 015 (A) ics^-r<t-5{c. -en 

K5S«S*<1 ppmfiiT. if*b<tt0. IppmStT 

Og^#BB^4'T4 0 0-7 0 0"C. R^miZitS 0 0 
~5 5 0'CT'fTA«ck<. *lliS0iJT-ti5 5 O-C, 4^ 

mommrnxmrnmrniin^tz. tm. m7x-)\.m 
omz. u—*f-7x-)im. ifctt7fcfu/ H-y— -7;!/ 

7X-;Pft (RTAfe) $jiffl-r5ri:*<T^-5. 
[0 2 3 6] /<c*3. *llffi«sm4. iiaSttjbMStl^ 

mz, !^mt<DfsnzMmtLxmmLitxy^mmwk 

SO'J>S^ty^M«i(®« (3 3 4-3 3 6. 3 5 0. 
3 5 1) lcy>y^"J>y$n. ^IC^^v^^UJgfiEM^ci: 

ic Lxt^mLit^^^jm^m^^^r^ t f t«*7 
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[0 2 3 7] £ m 1 <Dmmimmim&r^m\zfs 

[0 2 3 8] ^(Dffi, gmt:«aS*fTo^c:^T'H-tf> 

(0 2 3 9] 3~1 0 0%©*^S:-&t?^ffla 

+1?. 3 0 0~5 5 OICTl-l 2I^FB^O|^aiS<&R' 10 

^$r$?)3%®^t?SlgSfflm+-C4 1 01C. m^^Of^ 
[0 2 4 0] ^yt. gttfbffliStbTU— !f-7r:-;|/ 

mt:m^^^m^iz\t. ±ti7iimit^nr>tzm. x^^^vv 

If-^Y AG U— !f-l?OU— 9--3t*fiSitT'5 C 
tiim^L^^^ 20 
(0 2 4 1] 015 (B) \Z^r^^izmiO 

rB^«eigiM3 5 8 ^^^r^o :^mm&mimm i . e « 

3 3 3. 3 3 5. 3 5 0. 3 5 1 >^i7 Ht^ 

[0 2 4 2] ^2®lFBlitei&M3 5 8 tbT«. 

tji6»«^sfttTtt. ^ikmm. wtit^itm 

5K. 5l?'J75K. Ti"j;k BCB (^>V'>i7azf 

[0 2 4 3] ^niififimi. ■:f'7X'7cvDmizj:r)m 

<tt2~4Mm) t-rn«J:l>. i?{bg{l:aiglii«. IK 
[0 2 4 4] Sfc. □^^i)? h3J^-;^oJ^^^lc«. 

'fX>>5'>yt^tt':7X>y hX->?>i/'S:fflViSC:tA* 40 

Tt^*<. xy^>ifm\z^»i>»nmm<ommi^?i 

-St. -^x-y hx-yg^>i^ii$fflt,i;i,©*tS$Lti. 

[0 2 4 5] S^IC. ZZ.X(DZl>f'{7 hn^-JKOm^Si 

ic*3ViT. ^ 1 sraiite^igRr;^ 2 sra^gigiiispii^tc 

<t:»21FBlit&igiK$)gBE-r-5^i^«. mUFali^^K^ 
Jg^-r5$t^Sf± 0 t)X-y^>i^jggOSVi=b<D2rfflti-5 

[0 2 4 6] ^LT. &^MtlSi^3 3 3, 3 3 5. 3 

5 0. 3 5 1 t^ti^tim%mzmm.r^&m3 5 9 ~ so 



3 6 e^JgfiKTS. ■?-LT. 1K»5 0 nm®T \ mt. 
1KJP5 0 0 nmO'^^m (A 1 tT i t(D^^m) tOi 

[0 2 4 7] ;*:tiT?. ■€-0±lCSI«««]K<& 80-12 
H^«ffi3 6 7^^)6£-r^. (015(B)) 

[0 2 4 8] mmmmtLxmt 

'iyV^U'T.X (I TO) M-^Kfk'f >->•'>AlI2~ 
2 0[%]oi!E{kMia (zno) ■^m.%\^itwm%m^ 

[0 2 4 9] a?gaS3 6 7«. KU'f>BB^3 

6 5 t»LT**aT}g)«1--5C: tiCioTE LffildfflT 

[0 2 5 0] ^IC. 016lC^-ri5tC, SmSr^tfite 
mm. (*IIJfi«a|-CttS5{l:a^8g) S5 0 0[nin]©JP$JC 

jest. w^w&z&ixznm-h'&Mxz^un^m^ 

LT. A>^tLTtltgT-5m3©lFB^*6igtM3 6 8^^ 
J^fiSr^. BaPSi5^BJ5£T-5>^. -i^X-v hx-y^>i;'fe 

[0 2 5 1] i^Wm\Z^\^X\t. ^3©1Fb^«6 
^iri-pTli. ^U-fSF. ^U75H. 7i7'J-'l/, B 

CB {^y^;i^'7u-77-y) h^^otz^mim^^m^^ 

[0 2 5 2] ^^Ct. 01 61?Sri'5JrEL13 6 9* 

^«Jitc<tOJgp£b. Sii^«teici0^ffi (MgAg 

mffi) 3 7 0i5<tD:«'^«S3 7 1 C©t 
SELSS 6 9Rt/tg|g3 7 0 S-JgfiE-T^lCJtltoTS 
?g«ffi3 6 7 {r^*LTfiMa*iSU. 

f^^^O|*®<l:bTMgAgmffi€rfflt>-5d^ 4iia©<i© 

[0 2 5 3]?S:*J. ELl3 6 9tLTtt. i>»©tt^s^ 
S'ffll^SHtTj^TlrS. *^iSCsjT-«iE?L*i?MH (Hole 

transporting layer) SD^^^tH (Emitting layer) 
T:^5 2g«ji*ELltr^*i. iE?LttAS. 

^•©tirn©«fi£Srffll.^T'b«t)fj:Vn 
[0 2 5 4] *I^J£«»IT«iE7Lli2lltLT#'J7xX 

LTtJ. 3}^'J t*x;P:*jl.A'v'-;Hci, 3, 4-:f+lJ- 
v7 >/-;i'«^(i:© P B D * 3 0 ~ 4 0 i^StiS « 

T'J>6$^l%^llDUTVi?.. 
[0 2 5 5] %tz. «S«ffi3 7 lT-fcELg3 6 94 
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40 



IIJS#yT'«A y v'^— > 3>a372i:bT300nm 

[0 2 5 6] ifc. ffiSmffiS 7 HmS3 7 0©4^{t; 
EL)B3 6 9. Ii5ffi3 7 0tt*1iriC*iJ-lCPViOT. « 10 
[0 2 5 7] aa. ELg3 6 9©lgff«l 0~4 0 0 

M mmmzite o-i 5 ocnm]) . m&si oom 

SttS 0~2 0 0[niii] (ASKHCttl 0 0~1 5 0[n 
m]) frtl«fiVi. 

[0 2 5 8] c:'5UT01 6lC^-ri5!5:«ljiOEL« 
5^gg*^^fi£t-^, fia. *lim0IJiCt5(t5EL«^g 

±. -^'-hmSS-J^^UTti-S^JlSf-cab-STa. WlCi 20 

[0 2 5 9] n5"^^;i/STFT7 0 lRt/;p5" 

^*;i'S!TFT7 0 2**-r*ffil!l[HlK7 0 6 J^'f 
•y5^>i^fflTFT 7 0 3RU:ELffiijfflTFT7 0 4* 

[0 2 6 0] Bi)15IgS7 0 6 0.n5'Y^;i'S!TFT7 0 

1 \t^^^)m0^m>$. 333. ^7*- KSffio-as* «fi£ 30 

1 ©®mi 3 2 4 a tmti^is.m&^m^mi$.3 

2 9 (GOLDM^) iy-XSgtS^fcliKW-f 
tlxT«it6T5ilS«S5FIC#»®«3 3 3 **LTI<»*. 
P^^^;i'^TFT7 0 2tCH^^^;i')^fi£^«3 7 

3 . y- h«ffi®-ss*efi£t-5s 1 (Dmmm 340a 

tfi;ia:f);5:V>^«|!^««E3 4 3. V-Xffi«ife«HU 
-f ><a«tLTttltg-r«.^*ifi*i»®«3 5 0*J:t;3 5 2 

[0 2 6 1] mm^7 0 7®7.'f >y5^>i/fflTFT7 0 

3iz\t'f^^)mis.i&m7 4. y-htts^jgj^r* 40 

JBl 03I«S3 4 1 a tS^SSr. y- h«ffi(7)nfllllC 

jg^^?n^fisg^»E#iffl«3 44 (LDDmrn) 

t»®«3 3 5**UT^i5. 
[0 2 6 2] iii^8S7 0 70ELBftfflTFT7 0 4IC 

<®«tuTaiig-rsiiiiga^iS6«ii^jgc3 5 i^^^zss 5 

[0 2 6 3] ftH. ^^mmit. *iS0iJl~4i:iS(C 

iffl*^t)-a:Tiiis-rscid«pitig-c*-5. so 



[02 64] mmme) :^^^im\^^xmmr^EL 

3 0'f>^W± (AS«twtt4 0-f>5^£t±) OEL« 

(ELx-rxyK^g^^lcM^-i^i^it'mTt^f^ 
Sg) ©*5^gg<hLT*^H^©Kii;&ffi*fflV»fcELx 

[0 2 6 5] ELr-f 7.:/U-f /'?Vli>ffl 

[0 2 6 6] -eo^^^feHJ^fflVifctt^SISgibT 
«. fx;i-*>i7. x>?^';i'*/7, rf-y;H!r-<x 

:ta>3l?^) . /-K^/1-y:h;H]>e:i-5', y- 

AfcH^S^^e (^<*:WlC(iDigital Versatile Disc 
(DVD) ^(Dfi»m»^n±L. ^©iS^^g^L^ 

1 8 cs^-r. 

[0 2 6 7] SI 7 (A) (iEL«^gST*0. 
2 0 0 1, 3^J#^2 0 0 2. SS^gB2 0 0 3^<&^tJ. 

0 0 3lCfflt»5;it*iTfr-5. ELx^'XyU'f «g5! 

[0 2 6 8] 017 (B) iti^y':i-t}^y'Vat>K>. 
2 10 1. mmf&2 10 2. §^A:^S82 1 0 3. Sf^ 
X< •y5'2 10 4. A*-yxU-2 10 5. §^^gB2 1 0 
6^^^ti. *^?q©mi:&a<£ffll,i/iELT^'X:^U 
'fttSSg62 1 0 2»Cfflt>«ri*«T^-5. 

[0 2 6 9] 017 (C) »fflfflJlSOWtS©«a)t# 

mmo)-& T-*o. *<*2 2 0 1. fi^y- 

:/;U2 2 0 2. PS8H^A*>H2 2 0 3. Xi/'J-^SB 
2 2 04. 3t^«2 2 0 5. «3^«2 2 0 6««^tJ. 

:^^m<Dmtb:^m^m v^fc e l t >r x t'i/'T tt^^is 2 

2 0 6lCfflt.i-5C:i:*<-t?€r-5. 

[0 2 7 0] 01 7 (D) ttiegij««f4iix.;tia»s^ 

1. tmm» (DVD^) 2 3 0 2. jgf^X>f«y^2 3 
0 3. (a) 2 3 04. %^g6 (b) 2 3 0 S« 
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42 



*^tJ. «^Si|5 (a) 2 3 04«±iLTil(fe1f«*« 
^L. (b) 2 3 0 SfiitUTX^ISS**^ 

cn?)«*SB (a) , (b) 2 3 0 4, 2 3 0 5lCfflt,5 

[0 2 7 11 017 (E) (izf-y^USx^XyU-f 
(A..^ HTOhx-fXyU'i') *i<c2 4 0 

1. «S^gR2 4 0 2. 7-AgS2 4 0 3S:^tf. 

oe«*ffiS:ffll'i/i:ELT^^:!'W««Sffl24 0 2 10 

[0 2 7 2] 017 (F) tt/'?-y:^;i'Zi>fcri-3'T 

2^#:2 5 0 1> tt^2 5 0 2. S^8S2 5 0 3, 

:^^-3H- K 2 5 0 4«$^ty. 

/tEL7^^X>^^'f«*^»2 5 0 3lCfflVi<5wt*tT 
[0 2 7 3] ;fe:fe. #*6<»C*ttlELJ»i|Bf©56itW«*« 

[0 2 7 4] Sfc. ±ffi«^ttlStt-f h^C 

ATv (^r-:/ji.T-^f) ttE<Dn^mm'Eif^^mcT 

[0 2 7 5] Sfc. EL-r^-XT'l/'f (ifg^LTViSSB 

[0 2 7 6] CCT-018 (A) tt^^UfST-afeO. * 
*|i:2 6 0 1. «^Stii:'3SB2 6 0 2. ePAttSi2 6 0 
3, «^»2 6 0 4. iSlf^X-f •;/5^2 6 0 5. 7>7-:?- 
2 6 0 6 *^tJ. *56M®Bi):;&j£*ffl^»;tE Lx-< X 

yu-f «^^g62 6 0 4l'fflVi-5C^:*^T#^, Tifc. 
^S^gB2 6 0 4tt||fe®»^{cafi©3t^?:^S^-r-5w 

[0 2 7 7] ^fc. 018 (B) as»H*ss. 

WlC«*-:j--x^':t-t?*0. *ft2 7 0 1 . ^^gB2 
7 0 2. mf^7,-(y=f-2 7 0 3. 2 7 0 4 Sr^ty. 
l«®B«i:;&j£Srffll»fcELX'C;^:^U'ftt«^SK2 7 0 

2iiffli,is;i<i:*<-p#s. ^mm^x'iiMmm^t 
i^iTfcsti. fiis, «^g?2 7 0 2«iiew#^(cafe 



[0 2 7 8] U±(Dm\Z, *%?qoiiffl©H«g*TJ£ 
5. *llig0iJ®f|?t8S§(illlffifisji~5(c^t/i 

[0 2 7 9] 

[»w©^m] *fs?«Tf±. i7u-Ami*ic.^sfl")(a 

[0a©fiB#;^l%^] 

[01] *f6WOB»i;&fe*fflVifcELT-<x:^U'f 

fc0o 

[02] ^^igwffii&^^gSrfflti^cELT^xyu-f 

0. 

[0 3 ] m^commmm^^mmyummiz^m btzm 

«^«FB^<i:»fiJ«^«8rB^0ftS®tt&g-r0. 

[04] ^^m(Dmm:^m^m^'^^mm%(Dm^m. 

[0 5] *^BjOK«);^)*SrffltiSil^©I5I8S0. 

[0 6] *^?qos»i;^ft**-r0. 

[0 7] *fE?g©K«i:&j**ffli'iSli^g|5©i5iK0. 

[08] 4i:^WcoSil;;^j£$ffiV)^lim©lHlES0. 

[0 9] *fgHj®ffii)j:&s*^-r0. 
[010] ffil!iiHigso:;'D-y^:7 0, 

[011] ELx^'XyKK)±S0. 
[012] ELT>f xyU'f©±®0<!:Bra0. 
[013] ELxi'X7'U'fcOf^K*ffi$^-r0. 

[014] ELx^-xyw offaii::^ffi<&^T0. 

[015] ELx-<x:/K of^3S;&j£<&^-r 0. 

[016] E L x-f X T/H- Of^Sf^ftSSTH. 

[017] *%?^ffliKii;^fe$ffli»fcELx^'x:^u 

[018] *5gigoffi»:3&»Sfflv»/iELr-<x:/u 

[019] ti63!5©ffii!i:^f^*ffllifcELx^'X:/'U-l' 

ftm, 

[02 0] ii£3l5<DKS);^ft^Srffll/^feELx-i'XyU'f 
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